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This paper analyses the effects of introducing a common EU tax base with formula 
apportionment on the size of the EU wide tax base and on the distribution of the tax 
base between the EU member countries. We use a combined dataset of Deutsche 
Bundesbank’s Foreign Direct Investment data (MiDi) and corporate balance sheet data 
(Ustan and Hoppenstedt) for the tax base estimations. The data is used to construct i) a 
separate accounting and ii) a formula apportionment tax base for the firms in the 
sample. Our results suggest that due to border crossing loss-offset, the EU wide 
corporate tax base represented by our data sample shrinks significantly. Smaller 
countries which are usually considered to attract book profits under the current system, 
i.e. Ireland and the Netherlands, tend to lose a larger part of their tax base than larger 
countries like Germany, Italy, France or Great Britain. However, these results should be 
evaluated in the light of the limitations of the data used in this study since our analysis 
is based on German FDI data only. Furthermore, the calculations do not take into 
account behavioural responses of companies caused by such a system change. 
Keywords:                 EU Tax Base, Formula Apportionment, Multinational Companies 
JEL-Classification:   F23, H25 Non-Technical Summary 
In its 2001 report on company taxation in the internal market, the EU commission 
proposed the introduction of a common European tax base which would be apportioned 
to the member states according to some formula which accounts for economic activity 
in terms of sales, property and employment. A common tax base is meant to reduce the 
compliance costs of multinational companies caused by having to deal with many 
different national tax rules and moreover to limit the possibility to shift book profits by 
using transfer prices. 
This paper is a first approach to analyse the effects of introducing a common EU tax 
base with formula apportionment on the size of the EU wide tax base and the 
distribution of the tax base between the EU member countries. This is a difficult task 
since there is no database available for Europe as a whole. For this reason we 
concentrate on German data in our approach. Note that we can only analyse the part of 
an EU tax base that is made up by German companies and their foreign affiliates. Such 
an approach is justifiable if we assume that the distribution of losses and profits of 
German multinational companies is similar to that of multinational companies from 
other EU countries. 
We use a combined dataset of Deutsche Bundesbank's Foreign Direct Investment data 
(MiDi) and corporate balance sheet data (Ustan and Hoppenstedt) for the tax base 
estimations. The data is used to construct i) a separate accounting tax base and ii) a 
formula apportionment tax base for the sample period 1996 to 2001. We compare these 
two tax bases for each country and for the EU15. 
The results suggest that smaller countries, in particular those which are usually 
considered to attract book profits under the current system, i.e. Ireland, Belgium, and 
the Netherlands, lose a significant part of their tax base, while larger countries lose less 
tax base. If only the effect of formula apportionment without a loss-offset is analysed, 
large countries tend to gain from formula apportionment, while small countries lose tax 
base. This reflects that, under the current system, the share of the larger countries in the common tax base is small, relative to their share in real economic activity as measured 
by apportionment factors like property, sales, and employees.  
Next to the distributional change of the tax bases between member countries, there is 
also an effect on the overall size of the European tax base. The introduction of a 
consolidated EU tax base would entail a reduction in the overall tax base because such a 
system would imply an EU wide loss-offset for multinational companies. In our sample, 
the overall tax base declines significantly. 
These results should be evaluated in the light of the limitations of the data used in this 
study since our analysis is based on German FDI data only and does not take into 
account behavioural responses of companies due to a system change. Therefore, the 
analysis considers only one part of an EU tax base, namely the part that is made up of 
German multinational companies and their subsidiaries. Finally, the analysis uses only 
data on German investments in the EU15, i.e. those countries that were EU members 
before May 1P
st
P, 2004. Nicht-technische Zusammenfassung: 
Die EU-Kommission hat in ihrem Bericht zu Unternehmensbesteuerung im 
europäischen Binnenmarkt aus dem Jahre 2001 den Vorschlag gemacht, eine 
einheitliche europäische Bemessungsgrundlage für europaweit tätige Unternehmen zu 
schaffen. Eine solche einheitliche Bemessungsgrundlage soll nach Vorstellung der EU-
Kommission anhand einer bestimmten Zuteilungsformel auf die Länder verteilt werden. 
Die Faktoren in der Formel sollen die Aktivität der jeweiligen Unternehmen in den 
Ländern berücksichtigen. Mögliche Zuteilungsfaktoren, die die ökonomische Aktivität 
eines Unternehmens in einem Land messen, wären etwa die Umsätze, die Sachanlagen 
oder die Lohnsumme eines Unternehmens. Eine solche einheitliche EU-
Bemessungsgrundlage soll die Anreize zu Gewinnverschiebungen der Unternehmen 
reduzieren und vor allem die Kosten der Unternehmen senken, die durch den Umgang 
mit 25 verschiedenen Steuersystemen in der EU entstehen. 
Die vorliegende Arbeit unternimmt einen ersten Versuch, den Effekt der Einführung 
einer solchen einheitlichen EU-Bemessungsgrundlage und der damit verbundenen 
Zuteilungsregeln auf die Höhe der Bemessungsgrundlage und ihre Verteilung auf die 
EU-Mitgliedsländern zu messen. Dieser Versuch wird durch die Datenlage erschwert, 
denn zurzeit liegen keine Daten eines repräsentativen Ausschnitts europäischer 
multinationaler Unternehmen vor. Daher werden in diesem Aufsatz nur Daten deutscher 
multinationaler Unternehmen mit ausländischen Töchtern in der EU verwendet. Ein 
solches Vorgehen ist vertretbar, wenn man davon ausgeht, dass multinationale 
Unternehmen aus anderen Mitgliedsländern eine ähnliche Gewinn- und Verlust-
Verteilung aufweisen und es somit möglich ist von den Ergebnissen für deutsche 
multinationale Unternehmen auf EU-weite Effekte zu schließen. 
Zur Berechnung der Effekte wird ein kombinierter Mikro-Datensatz auf Firmenebene  
benutzt, der sich aus der Mikrodatenbank Direktinvestitionen (MiDi) der Deutschen 
Bundesbank und Unternehmensbilanzstatistiken (Ustan und Hoppenstedt) 
zusammensetzt. Mit diesen Daten für die Jahre 1996 bis 2001 berechnen wir die 
Bemessungsgrundlage im Status Quo und die Bemessungsgrundlage für den Fall einer einheitlichen EU-Bemessungsgrundlage mit Zuteilungsfaktoren, die wir ebenfalls aus 
dem Datensatz berechnen. 
Ein Vergleich der Zahlen für beide Szenarien zeigt, dass in der Tendenz kleine Länder 
und insbesondere die kleineren Länder, die gemeinhin als attraktive Gastländer für 
Buchprofite gelten, in einem System mit Zuteilungsformel stärker verlieren als große 
Länder. Der Grund hierfür ist, dass in dem in unserem Sample betrachteten Zeitraum 
große Länder im System getrennter Buchführung eine zu geringe Bemessungsgrundlage 
erhalten, wenn man die ökonomische Aktivität im Land für eine Zuteilung einer 
einheitlichen Bemessungsgrundlage zugrunde legt. Diese Beobachtung bestätigt sich, 
wenn wir die Zuteilungsformel ohne die Berücksichtigung einer internationalen 
Verlustverrechnung anwenden. In diesem Fall gewinnen die großen Länder oder stellen 
sich zumindest nicht schlechter, während die kleineren Länder zum Teil deutlich 
verlieren.
Neben der neuen Verteilung des Steueraufkommens zeigt sich auch ein deutlicher 
Effekt auf die Summe der Steuerbemessungsgrundlagen aller Länder. Die Einführung 
einer einheitlichen Basis würde in unserem Datensatz zu einem Rückgang der gesamten 
Bemessungsgrundlage führen. Der Grund hierfür ist, dass bei einer EU-
Bemessungsgrundlage ein internationaler Verlustausgleich der Unternehmen möglich 
ist, der die Bemessungsgrundlage reduziert. 
Diese Ergebnisse müssen jedoch angesichts der sehr schwierigen Datengrundlage 
vorsichtig bewertet werden. Es stehen nur Daten für deutsche multinationale 
Unternehmen und deren Tochterfirmen zur Verfügung und dies auch nur für einen 
begrenzten Zeitraum, der möglicherweise nicht repräsentativ ist. Wir betrachten somit 
nur einen Ausschnitt einer EU Bemessungsgrundlage, nämlich den Teil, der von 
deutschen multinationalen Unternehmen im betrachteten Zeitraum gebildet wird. Eine 
Verbesserung der Datenlage für die Berechnung europäischer Steuerfragen wäre daher 
sehr wünschenswert, um robustere Aussagen über die Entwicklung des 
Steueraufkommens machen zu können. Die Daten werden nur für die Länder berechnet, 
die vor dem 1. Mai 2004 Mitglieder der EU waren. Zusätzlich können mit diesen 
rückblickenden Daten keine Verhaltensänderungen der Unternehmen abgebildet 
werden, die bei einem solchem Systemwechsel zu erwarten sind. Contents
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For decades, proposals to coordinate corporate income taxes in the European 
Union (EU) have been largely unsuccessful because the member countries refused to 
give up national sovereignty in the field of direct taxation. But recently, at an informal 
ECOFIN meeting in September 2004, the finance ministers of the EU countries 
supported the creation of a working group dealing with corporate tax base 
harmonisation. Since November 2004 the so called Common Consolidated Corporate 
Tax Base Working Group has started to investigate concepts for introducing a common 
European tax base. 
The most likely reason for this policy shift is that national governments in the EU 
find it increasingly difficult to tax the income of multinational corporations (MNC) in a 
satisfactory way. Next to the pressures implied by tax competition for real investment, 
countries with high tax rates increasingly observe that profits generated domestically are 
shifted to low tax jurisdictions through transfer pricing, thin capitalization and other 
income shifting techniques.TP
1
PT For some time, national governments tried to tackle this 
problem via anti tax avoidance legislation. But this legislation is increasingly 
challenged by the European Court of Justice (ECJ).TP
2
PT The fading power to tax at the 
national level may have induced governments to give up resistance against tax 
coordination at the European level. 
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PT For a survey on the tax competition literature see Fuest, Huber and Mintz (2005). A survey on the 
empirical literature on tax competition can be found in De Mooij and Ederveen (2003). Desai, Hines and 
Foley (2003) survey different studies that show empirical evidence for profit shifting. One should note 
that also losses could be shifted from low tax to high tax countries in order to reduce the tax burden.  
TP
2
PT See Persoff (2004) for a survey on the relevant ECJ rulings. 2
In its 2001 report on company taxation in the internal market, the EU commission 
proposed the introduction of a common European tax base which would be apportioned 
to the member states according to a formula which is yet to be specified.TP
3
PT Such an EU 
tax base would replace the separate accounting (SA) system for MNC.TP
4
PT While the tax 
base would be harmonized, the EU member countries would retain the right to set tax 
rates. Each country would apply the national tax rate to its share of the common tax 
base.
An important problem that policy makers face when proposing changes to the 
national tax system is to estimate the tax revenue effects. For purely national tax 
reforms, sophisticated methods and data sources are available to estimate the revenue 
effects. But for an EU wide reform of company taxation, the available information on 
the revenue effects for the different member countries is rather limited. 
The goal of this paper is to shed some light on the possible revenue effects of an 
EU tax base with formula apportionment (FA).TP
5
PT We focus on the change of the overall 
tax base and the redistribution of tax bases between countries implied by a switch from 
SA to FA. Our analysis is based on German firm-level FDI data in combination with 
balance sheet information on the parent companies. Since German companies with 
foreign subsidiaries are legally obliged to report the balance sheet positions of 
subsidiaries to Deutsche Bundesbank, information on foreign profits, losses, property 
and sales is available. In principle, it would of course be desirable to use data from EU- 
wide and not just German MNCs. The problem is that, to the best of our knowledge, no 
EU wide data base of comparable quality is available.TP
6
PT Moreover, as we show in greater 
detail in section 2, German foreign direct investment does constitute a significant part of 
overall foreign direct investment in the EU. Nevertheless, it is clear that the limitations 
of our database have to be taken into account when interpreting our results.   
TP
3




PT The proposals discussed at the moment would allow companies to choose between the existing system 
and the EU tax base. 
TP
5
PT The term “formula apportionment” is common in the United States, while the term “formula allocation” 
is mainly used in Canada. Some authors also use “formulary apportionment”. We will use the U.S. term 
formula apportionment here. 
TP
6
PT Note e.g. that 50% of the data we use is taken from income tax statements whereas most other available 
datasets are based on financial statements. The data is described in greater detail in section 2. 3
The data is used to estimate the firm-level apportionment factors and the SA and 
FA tax bases for our sample of German multinational companies and their subsidiaries. 
Our simulation of the FA system proceeds in two steps. In the first step we only 
apportion the profits according to the formula but do not allow for border crossing loss 
offset. In the second step we add an EU-wide loss-offset.TP
7
PT This allows us to distinguish 
the impact of profit distribution according to the formula and the impact of loss offset. 
Our analysis yields the following main results: If an FA system without border 
crossing loss-offset is introduced, many smaller countries, in particular those which are 
usually considered to attract book profits under the current system, tend to lose part of 
their tax base. At the same time, the tax base of large countries increases or at least 
remains the same, compared to the SA case. Adding border crossing loss-offset to the 
FA system implies that most lose tax base. This happens because the EU wide corporate 
tax base declines. In our sample this reduction amounts to about 20 percent.TP
8
PT
The result for the decline in the aggregate tax base should be interpreted with 
caution. This is not only because we only use data on German MNCs, which are 
unlikely to be representative of the EU as a whole. In our sample period (1996-2001) 
subsidiaries of German firms in other European countries experienced large losses, so 
that average profitability was relatively low.TP
9
PT These losses are also a reason for the tax 
base decrease when introducing an EU-wide tax base with loss-offset. It cannot be 
excluded that losses would be smaller if a longer period had been available.
In the literature, formula apportionment has been studied in both empirical and 
theoretical contributions. But, as far as we know, this paper is the first attempt to 
investigate the revenue effects of introducing FA in Europe. Shackelford and Slemrod 
(1998) discuss the revenue effect of a unilateral introduction of international formula 
apportionment at the federal level in the U.S. They find that the tax liabilities of US 
multinationals would increase with the introduction of FA in the USA. The difference to 




PT For theoretical analysis of the effects of an international loss-offset see Gérard and Weiner (2003). 
TP
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PT See Weichenrieder and Ramb (2004). 4
We will not discus the theoretical arguments for and against the introduction of a 
common tax base with an FA system at length.TP
10
PT The main arguments in favour of such 
a system are the avoidance of transfer pricing rules,TP
11
PT the reduction of compliance costs 
and the simplification of tax rules for MNC.TP
12
PT The idea is that this might foster 
economic development in the European Union. This argument is put forward by the 
European Union itself and some researchers in this field.TP
13
PT On the other hand there are 
contributions that emphasize the role of incentives to avoid taxation and distortions in 
economic decisions of companies when using formula apportionment, which are not 
present in the current systems of separate accounting.TP
14
PT
The paper proceeds as follows. In Section 2 the database used in our estimations 
is presented and discussed. Section 3 describes the benchmark case with SA, and gives 
the estimations for the tax bases when SA is in place. Section 4 presents the 
characteristics of an EU tax base, while Section 5 presents the apportionment system 
that allocates a common tax base to the EU member countries. In Section 6 the 
estimation for an EU tax base is presented and compared to the results from Section 3. 
Section 7 concludes the paper. 
2. Data 
The most important prerequisite when estimating tax base effects is to find a 
representative database that contains the necessary information on corporate 
multinational companies. The calculation of the tax base effects when introducing a 
single European corporate tax base would ideally use data on all EU multinational 
companies and their foreign affiliates in Europe in order to generate precise and robust 
results. Unfortunately, a database that combines the information of parent companies 
from different EU countries and their foreign subsidiaries does not exist in Europe. 
Even on the national level most countries do not have information about domestic MNC 
TP
10
PT There are many contributions to the literature dealing with this issue. See e. g. Gordon and Wilson 
(1986), Sorensen (2004), Mintz (1999), Weiner (1999), Mintz and Weiner (2003), Devereux (2004), 
Wellisch (2004) and Pethig and Wagener (2003). 
TP
11
PT See Riedel and Runkel (2005) for a theoretical analysis of the effect of FA in a union with respect to 
the transfer pricing activities of companies with subsidiaries in a country outside the union. 
TP
12
PT The compliance costs of international companies when dealing with the different EU tax systems have 
been analyzed by the European Commission (2004). 
TP
13
PT See Mintz (2004) and European Commission (2004). 
TP
14
PT See Gordon and Wilson (1986). 5
that can be combined with data on the foreign subsidiaries. Our paper is a first step to 
overcome this data problem. We use German data to create a backward looking 
database using information on German MNC and their EU subsidiaries. 
The Deutsche Bundesbank carries out annual full sample surveys on inbound and 
outbound direct investment stocks based on the provisions of the Foreign Trade and 
Payments Regulation.TP
15
PT Since German companies have to report about their foreign 
investments to Deutsche Bundesbank there exists a rich database on the balance sheet 
information of the foreign subsidiaries of German MNC. We use this Micro Database 
Direct Investment (MiDi) and match it with two other data sources that give us 
information on the balance sheet information of the parent companies taken from the 
Deutsche Bundesbank’s Ustan and the Hoppenstedt databases.TP
16
PT The matching process 
combines only the parent companies with the corresponding subsidiaries where the 
identification of the parent company is available. How much of overall German FDI 
abroad is described by this new sample? Figure 1 shows the share of the firms in our 
sample in total FDI stocks of German multinational companies in the EU15 countries. 
On average, they account for around 25 percent of total German FDI in the EU15. 
The newly created database gives us a small part of the European tax base for the 
years 1996 to 2001: It allows us to balance losses and profits of German MNCs and 
their foreign subsidiaries.TP
17
PT The data restrictions allow us to do this only for MNCs 
based in Germany. But since no other database of comparable quality is available to our 
knowledge, and given that Germany is economically one of the most important EU 
countries, the data is a useful starting point for evaluating of possible tax base effects of 
a switch from SA to FA in the EU. A look at Eurostat FDI data shows that Germany`s 









PT See the appendix for a detailed description of the data matching. 
TP
17
PT Note that balancing profits and losses is not the same as consolidating the firm activities. Our data does 
not allow calculating a consolidation of profits. Our approach is similar to group taxation with an 
international loss-offset system. 
TP
18
PT We used Eurostat data on FDI stocks (Position 505) for the years 1996 to 2001 to calculate this 
number. 6
Figure 1: Share of the parent companies in the sample in the total EU15 FDI stocks 
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Germany
Next to the profits and losses we are also able to calculate the property, sales and 
the number of employees for each German MNC with subsidiaries in the EU15. Sales 
are defined as total external sales of a firm in one year including exports. The variable 
property is defined as the sum of all tangible and intangible assets of the firm. Instead of 
the payroll data used in current FA systems in Canada and the United States we only 
have information on the number of employees.TP
19
PT We use this number as a proxy for 
payroll. The profit of a firm is defined as the pre-tax profit of firms before dividends 
and after tax loss-carry forwards. We use the same positions for both the parent 
company and the subsidiary. Using the pre-tax profit is reasonable in this setting since 
we are interested in the tax base of a single firm.TP
20
PT The total assets are defined as the 
balance sheet total of the parent company. 
The analysis is based on an unbalanced panel dataset with information about 1844 
German parent companies and 5761 foreign subsidiaries.TP
21
PT The calculations are 
TP
19
PT See the appendix for a detailed description. 
TP
20
PT While the pre-tax profit is directly available for the German parent company we only have after tax 
profits for the subsidiaries. We used the statutory tax rates to estimate the pre-tax profits of subsidiaries. 
See the appendix for details. 
TP
21
PT We exclude the agricultural sector and the public sector companies from the sample. 7




Table 1 summarises the firm-level data of German firms and subsidiaries in the 
EU15 for the years 1996 to 2001. Firstly, it should be noted that the firms in the sample 
are very heterogeneous. The standard deviations are very large for most countries. The 
first column displays the mean profit of firms for each country (mprofit).TP
23
PT The mean of 
firm profits for German parent companies is at least one third higher than the mean 
profit of the affiliates in the other EU countries. Why is there a profit bias towards 
Germany? It should be noted that our panel is asymmetric with respect to the 
distribution of economic activity between Germany and the other countries. In terms of 
property, sales, and employees, the domestic activity of German parent companies is 
much larger than economic activity of subsidiaries abroad. This could explain that the 
profits reported by the parent companies are larger in absolute terms. The mean property 
in Germany (mproperty) is at least three times the size of other countries. The same is 
true for the mean of sales (msales) and the mean number of employees, which are, 
respectively, four and seven times higher in Germany than abroad.  
Not surprisingly, the absolute number of firms in the sample is also highest in 
Germany since there are many parent companies with only one or two subsidiaries in 
the EU15. We also find a large number of firms in some smaller countries like the 
Netherlands and Belgium. These countries are known as preferred locations for 
headquarters of holding companies.TP
24
PT This could be a factor explaining the high number 
of observations. The geographical neighbourhood to Germany is likely to be another 




PT We also estimated the tax bases for the EU25 in order to check if our results are robust to variations. 
The results are available upon request from the authors. The general results do not change when using the 
EU25. The decrease in the overall tax base is slightly higher. The countries in the EU15 that lose from 
introducing an FA system do not change when we use the data for the EU25. We do not report the results 




PT Note that loss carry forwards have been considered in these calculations. 
TP
24
PT The issue of holdings and the structure of holding companies in Europe is discussed by Weichenrieder 
(2005). 8
Table 1: The mean of profit, property, sales (in thousand Euro), and pre-tax return 
on total assets per firm for the years 1996-2001 











































































































































Standard deviations in parenthesis. 
*The negative values for these countries are due to large losses of single firms during the sample period. 9
The descriptive statistics in table 1 clearly show that our sample is not 
representative for multinational firms in the EU as a whole. This has to be kept in mind 
when interpreting the results in the following sections. 
3. Benchmark case: Separate accounting with national loss-offset 
The first step in our analysis is to consider the size and the distribution of the tax 
base under separate accounting (SA). This will serve as a point of reference when 
analysing an EU tax base with an FA system. We estimate the tax base by calculating 
the taxable profit for each firm in each country in the EU and assume that all countries 
use SA when taxing the corporate income of these firms. This also implies that there is 
no international loss-offset system in place. The taxable profits are then aggregated for 
each country. This yields what we call the national tax bases. 
The benchmark case with SA can be illustrated using the following example. A 
German company owns two firms A and B in France. While firm A earns a profit of 
100 Euro, firm B has a loss of 50 Euro. Since the two firms in France are in one group, 
we assume that they are able to consolidate their profits and losses inside France. The 
tax base in France is therefore 100 - 50 = 50 Euro. All profits of German owned firms in 
France are summed up after this national loss-offset regime.TP
25
PT This gives us the tax base 
in France for the case of SA. 
We calculate the tax base for each EU15 country in every year from 1996 to 2001 
in this way. This tax base contains only the corporate income of German FDI in the 
respective country using an SA approach. We refer to these tax bases as the distribution 
of tax bases across member countries under the current system of SA. Table 2 shows the 
sum of the tax base for each country for the years 1996 to 2001.TP
26
PT
Generally, large countries tend to have larger tax bases in our sample than small 
countries. But there are important exceptions. The Netherlands, Austria, Belgium and 
Sweden have large tax bases, too. This is a sample effect since the number of 
observations varies among countries and years. Therefore the absolute tax base is larger 
in countries with many observations. The highest number of observations is available 
TP
25
PT There are different national loss-offset regimes in the EU member states. Assuming perfect loss-offset 
across firms of one group within member countries therefore is a simplification. 
TP
26
PT The yearly tax bases are given in the appendix. 10
for Germany. Also, as noted in Section 2 the size of the headquarters compared to 
foreign subsidiaries is large and ties profits to Germany. This is the reason why the 
German tax base is by far the largest in the sample. Note that the information revealed 
by this distribution of absolute values of tax bases is limited because it reflects the 
specific properties of our data sample, i.e. the different numbers of observations. The 
values in table 2 serve as the starting point to compare the tax base distribution under 
SA with the pattern emerging under FA. 
Table 2: The sum of the SA tax base for the EU15 countries in m. Euro for the 
years 1996-2001 
















4. A European tax base 
The idea of an EU tax base is to consolidate all European activities of a MNC 
according to a common set of accounting and tax rules.TP
27
PT Such a system also implies an 
EU wide loss-offset. We calculate such an EU tax base using the profits and losses of 
German parent companies and their subsidiaries in Europe. For purposes of illustration, 
assume that a German company has subsidiaries in Spain and Italy. The Spanish 
subsidiaries earn a consolidated profit of 100 Euro; the Italian firms make losses of 50 
Euro. The profit of the German parent company is 50 Euro. A common European tax 
base would allow an international loss-offset in this scenario. We then have 50 - 50 + 
100 = 100 Euro as the European tax base. The MNC’s tax base is then apportioned to 
the countries where the multinational firm is active according to indicators like the 
amount of property in a country or the sales and payroll in a country.TP
28
PT This calculation 
is made for every single firm in the sample. 
This approach to calculating a common European tax base is of course based on 
strong simplifications compared to the complex questions that arise when actually 
introducing the jurisdictional framework for the creation of an EU tax base. Firstly, 
group consolidation is more than just adding profits and losses for tax purposes.TP
29
PT
Secondly, the EU member countries must agree on accounting standards used to 
calculate profits. Thirdly, there must be agreement on the definition and the 
measurement of the factors in the apportionment formula.TP
30
PT In so far, our approach of 
just adding profits and losses is rather crude. But it nevertheless allows to gain a first 
impression of the effects to be expected if SA is replaced by FA.
5. The choice of apportionment factors 
The introduction of an EU tax base raises the question of how the tax base should 
be divided between the EU member countries. Debates on formula apportionment 
usually refer to three countries which use this system to allocate tax bases to subnational 
TP
27
PT For a detailed review of the different tax base proposals see Devereux (2004). For an analysis of the 
efficiency impacts of the Home State Taxation versus the Common Consolidated Tax Base approach see 
Mintz and Weiner (2003). 
TP
28
PT These are the usual apportionment factors as used in Canada and the US. 
TP
29
PT For instance, the tax consequences of intra group sales of assets under full consolidation may be 
different from the consequences under pure profit and loss-offset.  
TP
30
PT See e.g. Sorensen (2004). 12
jurisdictions. These countries are the USA, Canada and Switzerland.TP
31
PT The U.S. and the 
Canadian Systems differ strongly in the method of profit allocation. In the following, 
we briefly present the U.S. and the Canadian systemsTP
32
PT and then present the formula 
used in our calculations which is a combination of the two systems. 
The tax liability  i T  of a company in a U.S. state i is given by the following 
equation
PLS iii
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The U.S. states have the right to choose the tax rate  i t  and the weights 
j
i α  for 
each apportionment factor j, where P  stands for the total property of the firm in the 
U.S., L for the total payroll, and S  for the total sales. The states may also modify the 
federal tax base, so that the tax base in state i is  i π . Many states use an evenly 
weighted three-factor formula where  1
3
i
j α = . This formula is not binding, though. The 
fact that U.S. states are allowed to change the weights 
j
i α  of each apportionment factor 
may easily lead to double taxation.TP
33
PT
The Canadian system grants less discretion to the provinces. The regional 
governments use the same tax base Π as the federal government and set the local tax 
rate. In addition, they may give tax credits or incentives to encourage private 
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,
i.e. there are only the two factors payroll and sales entering the formula.  
Note that, as pointed out by McLure (1980), a formula apportionment system has 
similar economic effects as a system imposing a tax on each single factor in the 
formula. In the case of the Canadian formula, it may be considered strange that a tax 
TP
31
PT For a detailed description of the systems in these countries see Daly and Weiner (1993). 
TP
32
PT For reasons of space, we do not describe the Swiss system which is rather complex because the formula 
used is different for different industries. 
TP
33
PT See Goolsbee and Maydew (2000) for a detailed analysis of the change of apportionment weights in the 
U.S. 13
which supposedly taxes capital income uses only labor and sales in the formula. The 
reason for this choice of factors is that they are meant as a distribution device to allocate 
the tax base according to the economic activity of a company in one country. But it is 
not clear why factors which are more closely related to capital income like, for instance, 
property, are not included in the formula. 
In our analysis we will use a three-factor formula to apportion the tax base to the 
EU countries. We will use a weight of  1
3  on each of the factors, i.e.  1
3
i
j α = . Since our 
data contains no payroll information for German subsidiaries we apportion income 
according to the factors sales, property and employees.TP
34
PT
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where P is the total property of the MNC in the EU15, S the total sales of the 
MNC, E the number of employees, and Π the taxable profit of the firm. The goal of our 
analysis is to estimate the tax base of the MNC in each country after Formula 
Apportionment. We calculate the tax base for every single MNC and sum up the firm-
level tax bases to gain information on the national tax bases each country receives. 
Figure 2 shows the mean of the apportionment factors for Germany for the years 
1996 to 2001 in our sample. Germany has the largest shares of the factors compared to 
all other European countries. The reason is again that domestic activity of German firms 
is much larger than economic activity of their European affiliates. The factors range 
between 61 and 78 percent for Germany. 
The comparison of apportionment factors for the year 1999 in the other countries 
(see Figure 3) shows that big countries like France and Great Britain have much higher 
shares in property and sales than the remaining countries.TP
35
PT Moreover, some smaller 
countries which are geographically close to Germany (Austria, Belgium, and 
Netherlands) attain almost the same factor shares as countries like Italy and Spain. 
TP
34
PT Since the data does provide the number of employees of a subsidiary we can use this value as a proxy 
for payroll. 14
















Figure 3: Country shares in European property, sales and employees of German 











6. Comparison of tax bases 
After defining the consolidated tax base and the apportionment factors we 
calculate the share of the tax base allocated to each country under FA. As noted in 
Section 3 the important information generated by this estimation is the difference in tax 
bases between FA and SA, rather than their absolute size. In the following analysis we 
TP
35
PT The graphs with the shares for all years can be found in the appendix. 15
will distinguish between two effects of introducing a common EU tax base with FA. 
Firstly, a redistribution of tax base arises because a given overall tax base is now 
allocated according to indicators of economic activity instead of profits as measured by 
separate accounting. The second effect is due to the introduction of border crossing loss-
offset. Most importantly, border crossing loss offset reduces the size of the EU-wide tax 
base. But it also changes the distribution of the tax base across countries. For instance, 
countries where firms are very profitable and suffer few losses will may lose a 
significant part of their tax base if domestic profits are set against foreign losses 
whereas countries where firms suffer high losses anyway will be affected less. As a first 
step, the next section focuses on the effect of introducing FA without EU-wide loss-
offset.
6.1 Formula apportionment without border crossing loss-offset  
This section considers the introduction of formula apportionment without border 
crossing loss-offset.TP
36
PT The SA European tax base is calculated by adding up the SA tax 
bases in the EU15 countries for each firm. If a firm suffers losses in a country, these 
losses can be carried forward in the country but cannot be set against profits from other 
countries. Thus, effectively, only profits are added. For each firm, EU wide profits are 
then distributed across countries according to the apportionment formula discussed 
above. Consider again the simple example introduced in section 4 of a German parent 
company with subsidiaries in Italy and Spain. German profits are 50, profits in Spain 
are 100 and the Italian subsidiary makes losses of 50. We would now sum up profits and 
ignore losses of the Italian subsidiaries, so that EU wide taxable profits are 150. This tax 
base is allocated to Italy, Spain and Germany according to the apportionment formula.  
The results of this experiment are shown in table 3. The table also replicates the 
results of the SA case for comparison. It turns out that there are strong shifts in the 
national tax bases after apportionment. Six countries lose in this scenario: Belgium, the 
Netherlands, Ireland, Luxemburg, Finland, and Sweden.TP
37
PT On the other hand, some 
TP
36
PT An introduction of formula apportionment without loss-offset would also be possible, though the 
discussion in Europe is mainly about FA with loss-offset. Hellerstein (2005) shows that the two elements 
can exist independently. 
TP
37
PT The change in national tax bases change varies over the years. This shows that our data is volatile with 
respect to the national tax bases. The complete graphs of the national tax base shares for the different 
scenarios can be found in the appendix. 16




Among the large countries, all receive a larger tax base (Great Britain, Germany, 
and Spain) or obtain at least more or less the same tax base as in the SA case (France, 
Italy).
Thus, a pattern emerges where smaller countries and especially countries known 
for offering attractive tax regimes to MNC tend to lose tax base when firm profits are 
allocated according to the apportionment factors discussed above. These results could 
be interpreted as a hint that a significant amount of income shifting is going on under 
the current SA tax system. Note that the Netherlands, Belgium and Ireland lose a 
particularly large part of their tax base. These countries had tax regimes during the 
sample period that offered significant tax incentives to MNCs. While Ireland had a split 
corporate tax rate with a 10 percent rate on foreign manufacturing companies and 
special tax regimes like the “Dublin Docks”, the Netherlands had attractive tax rules for 
holding companies and Belgium offered tax incentives for so called co-ordination 
centres of MNC.TP
39
PT These regimes can be used by companies to shift book profits in 
order to reduce their tax burden. It is plausible that the countries attracting these book 
profits under the SA system lose when indicators of economic activity are used for the 
allocation of the tax base.TP
40
PT Of course, low corporate tax rates as e.g. in Ireland will not 
only attract book profits but also real economic activity. But this effect should be 
reflected in increasing property, employment and sales of subsidiaries in Ireland. It 
cannot explain a loss in tax base caused by a switch from SA to FA.  
TP
38
PT The high values for Austria are mainly due to observations in 2001. For the other years the change is 




PT The Belgium co-ordination, distribution and service centres, the Luxembourg co-ordination centres, 
Ireland split tax rate and the incentives for holding companies in the Netherlands are also mentioned and 
explained in the EU Code of Conduct on business taxation (1998). Sweden which also loses significantly 
is mentioned there with a special tax regime for insurance companies. 
TP
40
PT It should be noted that it is difficult to find empirical evidence for transfer pricing activities since firms 
obviously try to hide such activities since tax administrations would otherwise enforce taxation and fine 
companies. Nevertheless, recent research as surveyed by Desai, Foley and Hines (2003) supports the view 
that companies use profit shifting measures like transfer pricing and thin capitalization in order to avoid 
taxation in high tax jurisdictions. Our results might therefore be interpreted as another hint for profit 
shifting. 17
Table 3: Comparison between the sum of the SA and an FA tax base without 
international loss-offset for the EU15 countries in m. Euro for the years 1996-2001 
TCountryT TSA Tax BaseT TFormula Apportionment 
without Loss-offsetT
TDifferenceT TChange in 
percentT
Austria 6.144  16.793  10.649  173% 
Belgium 7.659  5.625  -2.034  -27% 
Denmark 972  1.047  75.309  8% 
Finland 676  635  -41  -6% 
France 16.056  16.129  73  0% 
Germany 114.700  121.400  6.714  6% 
Great Britain  8.549  13.168  4.619  54% 
Greece 379  527  148  39% 
Ireland 1.314  793  -521  -40% 
Italy 6.634  6.748  114  2% 
Luxembourg 1.363  1.114  -249  -18% 
Netherlands 21.460  7.543  -13.916  -65% 
Portugal 1.923  2.666  744 39% 
Spain 6.897  7.273  377  5% 
Sweden 4.691  3.053  -1.639  -35% 
6.2 Formula Apportionment and international loss-offset 
If we add the possibility of border crossing loss-offset, the overall tax base 
declines. Table 4 shows the values for the 15 countries and for the total EU tax base. 
The first result is that now most countries lose part of their tax base compared to 
the benchmark case with SA. The reason is that many foreign subsidiaries of German 
firms in EU member states suffered losses in the period between 1996 and 2001 which 
are now set against profits of other subsidiaries or the parent company.TP
41
PT This acts as a 
tax relief for the MNC, given that tax rates remain unchanged. As a result, all countries 
lose tax base except for Austria, Greece, and Portugal. When considering the countries 18
where the introduction of an FA system reduces the tax base very strongly we again find 
that these are the countries with special tax regimes identified above: Netherlands (-
74%), Sweden (-57%), Ireland (-51%), and Belgium (-41%). Under SA, these countries 
receive a share in the overall tax base which is high, relative to real economic activity as 
measured by the apportionment factors property, sales and employees. When a loss-
offset system is introduced these countries lose even more than the results in section 6.1 
suggested since the total allocable tax base is now smaller. 
Table 4: Comparison of the sum of the SA tax base and the FA tax base for the 
years 1996-2001 in m. Euro. 
TCountryT TSA Tax BaseT TFA Tax BaseT TDifferenceT TChange in 
percentT
Austria 6.144  13.005  6.861  112% 
Belgium 7.659  4.550  -3.109  -41% 
Denmark 972  737  -235  -24% 
Finland 676  509  -167  -25% 
France 16.056  11.011  -5.045  -31% 
Germany 114.700  95.351  -19.313  -17% 
Great Britain  8.549  7.869  -680  -8% 
Greece 379  435  56  15% 
Ireland 1.314  650  -664  -51% 
Italy 6.634  4.882  -1.752  -26% 
Luxemburg 1.363 829  -534  -39% 
Netherlands 21.460  5.481  -15.979 -74% 
Portugal 1.923  2.165  242  13% 
Spain 6.897  5.777  -1.120  -16% 
Sweden 4.691  2.004  -2.685  -57% 
TEU15T 199.400.000 155.300.000 -44.100.000 -22% 
TP
41
PT See Fuest, Hemmelgarn and Ramb (2005) for an analysis of losses and profits of German FDI in 
Europe. Ramb and Weichenrieder (2004) also find that German subsidiaries had significant losses in this 
period. 19
Under an FA system, Germany still receives a large part of the tax base in the 
sample, but the European losses of the foreign subsidiaries reduce the German tax base 
considerably. Perhaps surprisingly, the decline in tax base for Germany (17%) is 
smaller than the decline in the EU-wide tax base, which is 22%. This pattern should not 
be overemphasized, though, because we only have information on German MNCs. It is 
likely that this biases the findings in particular for the German tax base. Table 5 shows 
the loss in the overall tax base due to border crossing loss-offset for each year in the 
sample. The decrease in the EU wide tax base fluctuates considerably. It is plausible 
that additional loss-offset possibilities have a particularly strong impact in boom years 
like 2000, where many firms make profits and EU wide losses and loss carryforwards 
can be used extensively. 
Table 5: Comparison of the sums of the EU wide SA tax base and the EU wide FA 
tax base for the years 1996-2001 in b. Euro. 
TYearT TEU wide SA 
Tax BaseT
TEU wide FA 
Tax BaseT
TDifferenceT TChange in 
percentT
1996 16,12  13,02  -3,09  -19% 
1997 23,35  18,28  -5,08  -22% 
1998 24,43  19,75  -4,68  -19% 
1999 35,07  28,16  -6,91  -20% 
2000 52,60  34,90  -17,70  -34% 
2001 47,81  41,14  -6,67  -14% 
Sum 199,4  155,3  -44,1  -22% 
7. Conclusion 
What effects would the introduction of a common tax base with formula 
apportionment have? The calculations in this paper lead to two main results. Firstly, if 
an FA system without loss-offset is introduced, small countriTes and in particular low tax 
countries or countries with special tax incentives for MNCs, which are commonly 
thought to attract book profitsT under the current system, would lose tax base. This 
happens because, under the current SA system, these countries attract a share of the EU 
wide tax base which is higher than their share in real economic activity as measured by 20
indicators like property, sales or payroll. On the other hand, larger countries tend to 
increase the share in the common tax base in an FA system without loss-offset. This 
reflects that, under the current system, the share of larger countries in the common tax 
base is small, relative to their share in economic activity. Since corporate taxes in these 
countries are high compared to the EU average, these results are consistent with the 
view that profit shifting takes place under the current tax system.  
The second key result is that if a border crossing loss-offset is added to the FA 
system there is a significant effect on the overall size of the common European 
corporate tax base. The introduction of an EU tax base with loss-offset would imply that 
the overall tax base and most national tax bases decrease. According to our calculations, 
the overall tax base declines by approximately 20 percent. If we assume that countries 
do not alter their tax rates this change is the same for the tax revenue. 
Both findings – the redistribution of tax base across countries and the decline in 
the overall tax base – suggest that the introduction of a common EU tax base with 
formula apportioning faces formidable political and economic challenges.
All these results, though, should be evaluated in the light of the limitations of the 
data used in this study. Our analysis is based on the data of German outward FDI in the 
EU15 and the respective German parent companies only. It is unclear to which extent 
our findings can be generalized. Furthermore, we do not consider behavioural changes 
that might take place when introducing FA. Nevertheless, our calculations give a first 
idea of how countries' tax bases and, hence, tax revenues could be affected if an EU 
corporate tax base with FA became a reality. The advantage of using German data is 
that German companies have many subsidiaries all over Europe which makes the 
dataset an imperfect but nevertheless useful tool for the approximation of overall tax 
base effects. Another more technical insight of our analysis is that there is a need for a 
European database that allows forecasting the revenue effects of such fundamental tax 
changes in greater detail. 21
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Appendix: Data description 
FDI data 
The Deutsche Bundesbank carries out annual full sample surveys on inbound and 
outbound direct investment stocks based on the provisions of the German Foreign Trade 
and Payments Regulation. Due to this legal regulation, foreign companies with 
investments in Germany have to report balance sheet information of their German 
subsidiaries. The balance sheet data are calculated using the German accounting 
regulations. Similarly, German multinational companies have to report the same 
information about their foreign affiliates. The data is available for the years 1989 to 2003. 
Time series for individual companies are available for the years 1996 to 2003. In 
2002, about 6.000 domestic investors filed reports on around 22.000 foreign subsidiaries 
abroad. With respect to inward FDI, in 2002 data are available for about 10.000 affiliates 
in Germany, in which some 7.000 foreign investors had a participating interest. For a 
detailed description of the FDI database (MiDi), see Lipponer (2003a) and Lipponer 
(2003b).
In order to calculate an international loss-offset regime, we only use data from 1996 
on. The panel dataset contains 1.844 German parent companies and 5.761 foreign 
subsidiaries in the EU15. This is of course a rather small amount of firms which also 
creates problems. This makes the data sensitive to small changes in the estimation setting. 
Nevertheless, the result that a decline in the EU tax base of around 20 percent occurs and 
that smaller countries tend to lose when FA is introduced are robust to different settings. 
For example we reduced the number of apportionment factors to sales and property 
where results did not change significantly. 
The subsidiaries are based in the following EU15 countries: France (F), Belgium 
(B), Netherlands (NL), Luxembourg (LUX), Italy (I), Great Britain (GB), Ireland (IRL), 
Denmark (DK), Spain (E), Sweden (S), Finland (FIN), and Austria (A). 75 Percent of all 
subsidiaries are wholly owned by the German parent company and 90 percent are owned 
with a share higher than 51 percent. The mean of the parent’s share in the foreign 
subsidiary is 91 percent. We therefore assume for simplicity that the subsidiaries are all 
fully owned, since we have no information on other non-German shareholders.  24
The most important branches of activity of the parent companies in our data set are 
Manufacturing, Holdings, Wholesale and Services to Companies. We concentrate on 
incorporated non-public companies that have either the legal form of a corporation or a 
limited liability company. Note that the fact that we observe holdings as an important 
form of German parent companies probably leads to an underestimation of the factor 
shares in Germany. The reason is that we cannot observe German subsidiaries of the 
German parent companies which would of course be part of the group. We therefore 
underestimate the tax base Germany receives in an FA system slightly. 
German firm data 
We use two datasets which we combine with the MiDi. The Ustan (Deutsche 
Bundesbank's Corporate Balance Sheet Statistics) is available from 1989 to 2001 while 
the Hoppenstedt database is available from 1996 to 2004. While Ustan contains tax and 
commercial balance sheet data, Hoppenstedt only covers commercial balance sheets of 
German corporations. Unfortunately, the data collection of Deutsche Bundesbank for the 
Ustan ends in 2001 which leads to a sharp drop in the number of German parent 
companies for the years 2002 to 2003. We therefore report only the results for the years 
1996 to 2001. A detailed description of Ustan is provided by Stoess (2001). We have 
information on the tax balance sheets for 50 percent of the parent companies. 
Matching the data 
In order to combine our dataset we use a matching procedure that adds to every 
foreign subsidiary a German parent company if an identification variable is available. If 
the parent is found in Ustan and Hoppenstedt we choose the Ustan data since it contains 
also tax balance sheets which are more appropriate for our research which aims at 
estimating tax bases on the firm level. 
The information on the number of employees is not mandatory for the subsidiaries. 
We therefore have to deal with missing data for this variable. We solve this problem by 
using two steps. Firstly, if a firm reports employees in some years but not in all we 
replace the missing by the mean of the number of employees for this year. Secondly, if 
we have no observations at all we run a simple regression where employment is the 
dependent variable and sales and property the explaining variables. This regression is 25
used to estimate the employment data for firms without any information on employment. 
We do this in order to maximize the number of observations which would other wise be 
reduced significantly. In order to check for robustness we also used a two factor formula 
where only sales and property are used as apportionment factors. This did not change the 
results of our analysis. 
One important difference in the German data and the FDI data is the definitions of 
profit. While the data on German parent companies provides the pre-tax profits we only 
have information on the after tax profits of the foreign subsidiaries. We try to deal with 
this problem by using the statutory corporate tax rate of the host country and use it as 

















where t is the statutory tax rate and p is profit. 
Yearly data for all countries 
On the two pages we added the yearly shares of the countries in the apportionment 
factors and the share in the tax base each country receives. The first figure shows the 
factors. The second figure shows the tax base shares each country receives. We 
aggregated the national SA and FA tax bases and calculated the share each country 
receives. The first column is the share in the SA tax base, the second the share in the FA 
tax base without loss-offset while the last column shows the share in the tax base for the 
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